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SANKEN ELECTRIC CO., LTD PRELIMINARY SSC9500

1 A
Scope

ZOBMIE, AT F UL FaL—F AT/ Yy ICSSC500 KOWTHEAT 3.
The present specifications shall apply to a Monolithic IC type SSC9500 for switching regulators.

2 HE
Outline

& Bl E/VUTYIIC
Type Monolithic IC
e B | #iEEIER (FS2RAT77—FE—ILE)
Structure Plastic mold package (Transfer mold)
E A B | AMyFTLFaL—F
Applications Switching regulator

3 HERRAER (Ta=25T)

Absolute maximum ratings (Ta=25C)

5 E] T ® B B % B L W =
Parameter Terminal| Symbol Ratings Unit Note
zsesn ff:rrlilin::lﬂkE volla%ge w R 14 Vsen —0.3~Vec2 v
iﬁnuputﬂjolt;&ge ff coﬁol‘fart & 24 Var —0.3~+35 \
iBtimi,flvol:ge ® E 3-4 Vrs —0.3~+12 \%
gS tirmi:ﬁ} vol:ge ®E S5-4 Vss —0.3~+12 \Y
e =
gC Serminﬁe;} volgge R 74 Vre —6~+6 \%
EV :;rrm:izil cunfnt ® 8-4 Ipv mA
8C Sermi:zl volige BOE 6-4 Voc —6~ 16 \'
zoﬁa;e b\;tiicg V%B al:?d i te}j—;minal 13-14 | VB-VS —0.3~+15 v
M 14-4 VS —0.3~+600 | V

VS terminal voltage
W & € X _
Power dissipation 2-4 Po

B % A B & E

Operating ambient temperature

* = = B
B

Vo XIg K THE
Speciﬁed by VCl X IC]

- Top —20~+85

Storage temperature - Tog —40~+125

F ¥y * & B
Channel temperature T +150

S| 3| =
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SANKEN ELECTRIC CO., LTD PRELIMINARY SSC9500

4 BRASRE
Electrical characteristics
4-1 HIEFERINSE REREHEORHE Vou=19V (Ta=25T)
Electrical characteristic for control part V¢;=19V(Ta=257C), unless otherwise specified.

T = = 1 A3 AN ¥ I
R 5| g 0= A # {E Rating B4 N;EJE%#F t
Parameter Terminal | Symbol MIN | TYP [ MAX | Unit casyremen
: Condition

A% — NER /B ER

Start / Circuit current
E{ERMMEBIRER
Operation start voltage 2-4 Veiom 17.5 A%
E{EEILEBRERE
Operation stop voltage 24 Veiorm 9.9 v
B ERF R B BB ' B B
Circuit current in operation 2-4 Teiom 55 mA
FEENERF B R E R
Circuit current in non-operation 2-4 Leyorn 0.5 mA
Z v FENMER IR BT
Circuit current in latch-operation 2-4 Iaw 0.7 mA
OLP 5 vF &S v F

OLP latch / Latch from outside
FB Ui ¥ tH & i
FB terminal source current 34 Irn 26 ©wA
FB i F L EWEEE
FB terminal threshold voltage 34 Ves 7.1 \Y%
SSmFLEWEEEQ)
SS terminal threshold voltage(1) 5-4 Vis(1) 7.9 \Y
Z v FHERR Va EE
Latch circuit release Ve, voltage 2-4 Vai(La.off) 8.2 A
FHiReE

Oscillator
(R 11,15
Minimum frequency -4 foum) 28.5 kHz
B A 11,15
Maximum frequency -4 foamro 300 kHz
BRTY bFA L 11,15 T 23
Maximum dead-time -4 dMAX) . us
BTy I A L 11,15 T 03
Minimum dead-time -4 AMIN) y us
arbho—)b

Control
N—Z NI -
Burst mode start FB terminal source current 3-4 Leone(1) 2.5 mA
HERHE LB
Oscillation stop FB terminal source current 3-4 Leom(2) 3.0 mA
VI RAF—h

Soft start
SS F¥ —VER
SS terminal charge current 5-4 Iss(C) 0.17 mA
SSsUty FER
SS terminal reset current -4 Iss(R) 1.7 mA
B RE BELRE

Over voltage protection / Thermal protection
OVP 8ifE V¢, BE
OVP operating V¢; voltage 2-4 Vovp 31.6 Vv
BAREENERE . .
Thermal shutdown operating temperature Tj (rspy 150 C
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SANKEN ELECTRIC CO., LTD PRELIMINARY SSC9500

aa = H i s po HIF &%
e g a =B # # fE Rating BT Niﬁ]%*‘f#"
Parameter Terminal Symbol MIN TYP | MAX | Unit casurement
Condition
BIIRIRIL BB RE

Detection of current resonant/ Over current protection
BREBANANREERE
Uncontrollability detection voltage
RC LEWEEEF 5 vF)

RC terminal threshold voltage 7-4 Vyre(FL) 430 A"
(Frequency latch)

OC L EWEEELow)

OC terminal threshold voltage(Low)

OC U & WEEFE(High)

OC terminal threshold voltage (High)

OC LEWEBEF 5 v F)

oC terminal threshold voltage 6-4 VOC(FL) 3.04 \'
(Frequency latch)

7-4 Vre *0.16 v

6-4 Vocty 1.54 \

6-4 Vocay 1.85 \4

L) 17
5-4 Is | (H) -20.5 mA
(FL) -18.8

SS ¥ U B
SS terminal sink current
BIEFIRR H
Detection of voltage resonant
BERRRBBEQ)
RV terminal voltage detect Resonance | 8-4 Vry(1) 4.8 v
voltage(1)
BEHRRHEBEQ)
RV terminal voltage detect Resonance 8-4 Vrv(2) 1.6 A\
voltage(2)
AE U NA
Stand by
N—A K
Burst oscillation frequency
ON/ OFF
ON_/ OFF
SS LEWEEE(Q)
SS terminal threshold voltage (2)
AFTEER A RE '
Input voltage detect function
Vsen L & WEZEFE(ON)
Vsen terminal threshold voltage (ON)
Vsen U & WEBEE(OFF)
Vsen terminal threshold voltage (OFF)
R4 NER
Supply of driver circuit
F S NEIR
V; terminal output voltage
NATA ERSA R~
High-side driver
NALHA RRIAN—EERBEE
High-side drive operation start voltage 13-14 ] V5-V5(ON) 8.8 v
NS RRSAN-BfFBIEBE | , ., | VaVs
| High-side drive operation stop voltage (OFF)

5-4 fess 100 Hz

5-4 Vss(2) 0.64 \Y

1-4 Vsen(ON) 14 v

1-4 Vsen(OFF) 1.2 A%

9-4 Ve 10.5 A

6.4 v
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SANKEN ELECTRIC CO., LTD PRELIMINARY SSC9500
Ll = =] -ﬁ. i YT Al
TH B 7 =iR=) H O E Rating e l\fjﬁ%# .
Parameter Terminal | Symbol | MIN | TYP | MAX | Unit | ~,casuremen
Condition

R4 7EKE (2> bho—F—AdH)

Drive circuit (function for controller)

71— A B 15
VGL,VGH terminal out-flow source ) I0source mA
current
S T B 115
VGL,VGH terminal out-flow sink 4 I0smk mA
current
4-2 BIEHT
Thermal resistance
H B V=) # #% {E Rating Bfr 5%
Parameter Symboaol MIN TYP MAX Unit Remarks
MICPy > Uia-- 17— . '
MIC junction-air fja Crw
070817 SSE-24081A 412
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SANKEN ELECTRIC CO., LTD ‘ PRELIMINARY SSC9500
43 HRIESMH
Measurement conditions
AEERS _
HHE Measure Veilv] BIE St
Parameter ment ¢ Measurement conditions
circuit
BIERRBREE ‘ 0— RIREMENHBT S Vo EEME
Operation start voltage Iflﬁ@% 1 | 145~16.5 | V1 Voltage to start oscillation operation.
— - easure] t ~
AR aewt) | 19— | REBELNEIET 5 Vo BEE
Operation stop voltage 9~11 V1 Voltage to stop oscillation operation.
B ERF[EI B iR BIEE 2 B I HOERENMERS . 1o, BHRE
: : 5 Measorement 19 : : : s
Operating circuit current circuit 2 Ic; current in oscillation at maximum frequency.
SEB R IR | BIFFERARIO 1o, AR IE
Quiescent current BIEES 1 Quiescent I current.
— JEN Mei?sure.:ment OVP EWMERE D Ver=21V D Iy B
i ?@}{’ﬁ?#@%%ﬁ circuit 1 0~ In-flow current into V¢, terminal in latch operating
Latch operating circuit current 33—21 at V=21V,
FB i FiRHER 19 V=5V BF D Ipp BHE
FB terminal source current Irp current at Veg=5V.
r = FIEERE 3 - =% STE =
FB Jﬁﬁ% LEWEEE N 1 V=5V [, %ﬁ&i)ﬂ’ﬁﬁ\%t“@‘% Vs BLE
FB terminal threshold voltage circuit 3 Vrg voltage to stop oscillation operation at Vgs=5V
SS LEWEEEQ) 19 FIREMEIMELL T B Vs BIEME
SS terminal threshold Voltage(1) SS terminal voltage to stop oscillation operating.
OVP B{E#R Vo, 2 H2BEERTERLHE
Var=19V IZ9 % LHIRT 5. COROBRTI®
7 > F R RRELE 03 ;C ci?éi?g{EVo]tage that has once to be reached
. ~ cl
Lateh circuit release voltage FEEH 1 759 when decreasing the V¢, voltage after OVP in order
Measurement to restart the oscillation at V=19V when Vg, is
circuit 1 increased again from this certain voltage.
FB i I1Z 180k Q DIEH & #:it L = O H H
=} b % 3
RS o B |
Minimum frequency Oscillation frequency at FB terminal connected
resistor 180k Q
B E Rk HUTE IR 2 3 IFB=2.0mA I O 77 /& 3 8%
Maximum frequency Mec‘:::;fgem Oscillation frequency at Jza=2.0mA.
kT R A FEERE 1 7w R
ﬁj{T d 5/2 dead-time Measurement 19 (MIN) #HjjjT Yy BFA L
aximum output dea circuit 1 Output dead-time at Fou)
ﬂ}v"*y BFEALL 19 FouaxyB 157y FF 1 A
Minimum output dead-time Output dead-time at Fpmaxy
IN— hBRSAER I Iss>0uA 12735 Tep BHLME
Burst circnit start FB terminal Measurement 19 FB terminal in-flow current at Ig5>0uA
current circuit 2
. 3 E
FEIR LT % (L B 19 Iﬁjﬁfﬁil@iﬂ:—fié Ifu?rigﬁ t{lE stop oscillation
Oscillation stop FB terminal current . 0 stop
operation
I = — ] 2 35 Sk
S8 F v — VB — 19 Vss=0V. Voc=0V BF D Iss BHRAE
S8 terminal charge current Mermets SS terminal in-flow current at Vss=0V, Voc=0V.
ss Uty hER circuit 4 10 Vss=3V, Voc=0V D I BT E
SS terminal reset current SS terminal in-flow current at Vgg=3V, Voc=0V.
OVP ifE Vo, EE BUEER 1 0— FERFLETS Vo, EEE
OVP operation start V¢, voltage M?i;’;?[”;"'m 31~33 | V¢ voltage at which oscillation operation.
070817 SSE-24081A 5/12
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voltage

SANKEN ELECTRIC CO., LTD PRELIMINARY SSC9500
P e \
=HAE Measure Vailvl HE S
Parameter ment ¢ Measurement conditions
circuit
RC ¥ ¥ 1T 100kHz DGR ZENL . H B
7 &= 5%k A E
HIEANBHE I\if!l%lilﬂ%ﬁ " %f’( 1001;Hz 5% J\I:Ji ct%)ﬂ\llR? Ee,i; .
Uncontrollability detection voltage eésur?’%ent Rc voltage at which oscillation frequency =
carcuit 100kHz =+ 5% by input a Pyramid roof wave of
100kHz on RC terminal.
re lt’f ";‘]'Ed%’fg 7 F) JHEERT || 1sZ10mA &78B Vac BEME
Jatch) eshold voltage (Frequency circuit 7 Ve voltage to make Igs = 10mA
OC L EWEEBRELow) 19 Vss=3V. Igs=0.5mA 7325 Voo BIEE
OC threshold voltage (Low) Voc Voltage to make Iss = 1.0mA at Vgg=3V
OC L & W HEBE (High) 19 V=3V, Iss=Z10mA &73% Vo BIEE
OC threshold voltage (High) Voc Voltage to make Igs== 10mA at Vgg=3V
OC LEWEBEF T v F) Vss=5V. HABEE=50kHz &725 Voo BIEHE
ocC threshold voltage | 19 Voc voltage to make oscillation frequency =50
(Frequency Latch) | WEEH 4 kHz at Vgs=5V
N - Measurement §S —
SS > 2 7 Efi(Low) circuit 4 19 Vss=3V. Voc=1.6V R D Igs BIFRME
SS terminal sink current (Low) SS terminal in-flow current at Vgg=3V, Vgc=1.6V
SS ¥ > U Efi(High) 19 Vss=3V. Voc=2V KD Igs Bl
SS terminal sink current (High) SS terminal in-flow current at Vgs=3V, Voc=2V
SSYUBRE T VF) Vss=3V. Vpe232V—0V O I B iE
SS terminal sink  current 19 SS terminal in-flow current at Vg=3V, Vgc
(Frequency latch ) decrease 3.2V to OV.
A% V NE ', FiR 3
Resonance voltage detected 19 VRV ilta e to stop oscillation operation by increase
voltage(1) RIS 10 Ve fomav. T P d
Mea t — Y=
AR ireuit 10 Vv E 3V DEBETEE. RIEBHEREILT 3
Resonance voltage detected 19 Viv BEE e .
voltage(2) Vgrv Vvoltage to stop oscillation operation by
decrease Vyy from 3V.
N—2Z F B HIE @ 5 0 Igp=3.5mA Kf D SS 3 F R R A i 5
Burst oscillation frequency Mec"::;:;n})em SS termina] oscillation frequency at Ipp=3.5mA
) Vss23.2V N HRETR S8/, Is=<300uA &755 Vg
§S LEWEEEQ) N’fgaﬁsﬁﬁi‘l‘u 19 B
SS terminal threshold voltage (2) circuit 4 Vgs voltage to make Iss=300uA after deceasing
Vss from VSSESZV
Vsen L EVWEEL(ON) Vsen=0V 205 LA S H, RIEFRBHTS Vsen B
inal t 19 [
?8;1; terminal threshold voltage s 1 EE o .
Measurement Vsen voltage to start oscillation olleratlon.
Vsen U & WIEE T (OFF) circuit 1 Vsen=3V NHBET I/, RIFEFELTS Vsen B
Vsen terminal threshold voltage 1% E{E
(OFF) Vsen voltage to stop oscillation operation.
R 21 NER HURE B 2 FERIERE, Ve, BIEME
v . Measurement 19 v 1 e .
c2 terminal output voltage circuit 2 c2 voltage at oscillation operation.
NA YA KRS NEHMERIABE OV~ LRI E. RIS VB-VS RIBEE
High-side drive operation start 19 Voltage between VB from VS to start oscillation
voltage hfgaﬁsu[iﬁﬁeit operation.
High-side drive operation stop 19 Voltage between VB from VS to stop oscillation

operation.
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SANKEN ELECTRIC CO., LTD PRELIMINARY SSC9500
BU5E B
A Measure Vel HIE 54
Parameter ment ¢ Measurement conditions
circuit
Vc2/VB=12V, VGL/VGH=105V @ K o
Hh — A& 19 VGL/VGH R BHR
Output source current . VGL/VGH terminal out-flow current at Vc2/VB =
nﬂfﬂmt 12V, VGL/VGH = 10.5V
circnit 9 Vc2/VB=12V, VGL/VGH=1.5V DD VGL/VGH
S > o B o | HhiiER
Output sink current VGL/VGH terminal out-flow current at Vc2/VB =
12V, VGL/VGH = 1.5V
44 BREREK
Measurement Circuit
REERE 1  Measurement Circnit 1

Vel
4

Vsel 180k S
e

0. 22uF

h—y
- —{I]Vsen {NC)
—(A———@ye e

I \J
0 O R

ouT

070817
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SANKEN ELECTRIC CO., LTD PRELIMINARY SSC9500

RZEES3  Measurement Circuit 3

./
{T]Vsen (NC)[TE]
o
— [7vel VGH—o0
A o W@
[avme]
Vells —lGN L2 VRB——P—
/ /}FB —{Elss R N
o]
WL o veL[I—o
Aiss +—{TRe COMI———
Blrv Ve 9 ——— 5
BERBIA Measurement Circuit 4
Ny
Vsen (NC) L8]
Vel VGHIG——0
Vells FB — VS[4
Vi > I
GND L> VB
$S & (O
3y w2
T 0C VGLII—O0
RC COMILO——
RV vea| 9] =
T3
BREMERL S Measurement Circuit 5
7
[T]vsen (NC){TE]
Tvel VeR[—o0
Vellp ————— 3]/ —~ VS|4
Vi =
g\LIFB —L41GND Lo VB[
or—Elss B woZ
v
L . +1Eloc VeLI—0
4 3
T8 r—1Re COM|TO—
By Ve2[9] N
070817 SSE-24081A 8/12
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SANKEN ELECTRIC CO., LTD

PRELIMINARY SSC9500
REERE 6 Measurement Circuit 6
\/
— [T}Vsen (NO) I8
[Z|vel VGHIE—O
y
¥ é———{EFB o VSE—
g 180kQ —{ZIGND § VBII——T—
—Elss &3 NO[IZ
3V 1 sv A
T T —6]0C YeL[[I—0
TIRC COMLO———1
[8RV VeoIT—T— =
Vre 5
ZER7  Measurement Circuit7
Ny
{T[Vsen (NC) 18]
[21vel VGRIE——0O
v =T
2 Iss [ LAGND L2 VB{[3—
—{Flss &3 (NO)[IZ
3V A
= L gy —{60C VGL[II——0
RC COM{LO——¢
[8 RV Ve2 93— s
Vre o
#ERIMKE Measurement Circuit 8
\_/
[T{Vsen (NC) [[8]
{Z1Vel VGHIIB——0
)
Vel —{4|GND L> VB
A |180kQ 8
g T PMass &= o
3V w2
- —{60C VGL{[I—O0
+ 5V
—{TIRC COM|LO————
[BRv Vea[Th 3
070817 SSE-24081A 9,12
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SANKEN ELECTRIC CO., LTD PRELIMINARY SSC9500
BRERE9 Measurement Circuit 9
p—
{T]Vsen {NC)
—[ZVCI YGH
—B o VS
S
4 ;{’m — o L B
—n{5lss & OO
3V V2
+ —60C V6L
T sv—TIRe COM
[8 IRV Vec2
BAERM 10 Measirement Circuit 1 0
./
[T]Vsen (NC){I8
[2vet VGH[[B——o0
BFB — VS[@—
Vc}! S T3}
17)
W] il
T0———1
[0}
TS
070817 SSE-24081A 10/12
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SANKEN ELECTRIC CO., LTD PRELIMINARY SSC9500
5 TOuyIFATIT A
Block diagram
Vet _? Pratection
E Latch é Level
f | sten ‘;D R = S shitt — - »
Stop s —
: s oveP )
: o
: ’ TSD [_ il | I—l
i Set yp R858 ok Eioating High Side Driver
Vi >
VeenQ—¢ e StopSignal | Logic Vee
‘: (Low Input}
E Latch Reset
i SS Reset
: FB Fraquency
FB O—On oLp Control Contrel  [| DeadTime f > COM
] ro 5
- Deteclr  [———OQ—OQRC
: Freq Max :
LTS TGS Contral |
| : Poecr  ——O—0) RV
SS ¢ - i :
H ! Standby ‘
E E I’I; h Control S
: | oc ———O0—0 OC
' | Svun.payi i vapupupeyupupapupapure T Detector !
GND GND i
6 BT HEE
Function of terminal
WmrEs | 8 5 % R B we
Terminal Symbol Description Functions
AJIAC T4 YBERESTF AJIAC T4 NBIEBRLRT
1 Vsen f . . . . . .
Detection of input AC line voltage terminal Detection of input AC line voltage
) N W T B R T
ci Power supply terminal Supply voltage for control
3 B FB 3#F EBEHE/ BARRERT
Feed back terminal Control for output/detection of over load
4 GND HIHER S S > RigF FIEE TSR
Ground for control terminal Ground for control
5 SS SS WHF VI MNAY— AT I UERERT
Soft start capacitor terminal Terminal for connection of capacitor for soft start
oC BT BEFAR R T
6 ocC . . .
Over current detection terminal Detection of over current
] e RCHT SRR T
Resonance current detection terminal Detection of resonance current
RV BT BERRERT
8 RV . .
Resonance voltage terminal Detection of resonance voltage
9 v Ve T TF—h R TEIEAEBRAN
c2 Internal regulator terminal Supply voltage output for gate drive circuit
NT—8T 5 > R+ NT—8|T 5B
10 COM .
Ground for power terminal Ground for power
1 VGL O—4¥4 RS — b RS54 THRF O—441 RF—hRSA4T
Low-side gate drive terminal Low-side gate drive
12, 16 NC NC L
None
0 Ve NAYA 5= N K51 TR T NATA FF—F E51 TBRAT
High-side gate drive supply terminal Supply voltage for High-side gate drive
14 VS NAYABRSANTIO=F4 2P T S REEF | NAYA RRIANTO—F 4 25750 K
High-side drive floating ground terminal High-side drive floating ground
15 VGH NAYA RS —F BoA ThF NAYARE—NRSA4T
High-side gate drive terminal High-side gate drive
070817 SSE-24081A 11./12
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SANKEN ELECTRIC CO., LTD PRELIMINARY SSC9500

7

Package information

71 S HERBLUHE

Package typé, physical dimensions and material

190540
1.89+0.08
13
b2z 18Pin
H'chchonich chn o
(
Ly SSI0
Ll_ ]
EL_T ! ‘EB’ [ b ]
@ ﬂ T S A R R
i iPin
| o+ —vl’u
1.8 KN
770 HAX
[ ] =
2.50£0.%5
156201 o005l |1
05243
0635201 1198 1¥P
72 S8
Appearance

B, BN B BRELV<EBTHD L,
The body shall be clean and shall not bear any stain, rust or flaw.

73 BIR
Marking
FREFEKICHBEDOOY MEEEZHEBENDOBBICHEHARI I V-V X381 7 THREITAZ &,

The type number and lot number shall be marked on the body by laer or white ink which shall not be unreadable easily.
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